0 


0 OF 0 0 OQ 2009, 29 (4): 444[] 446 


Acta Botanica Y unnanic 


a EN Ee e a E SE e e 


ey. is aos ans 
0 g.O000.o000 


( ; 430074 ) 


























































































































OH: 0000000 (Gbeywrhiza inflata) VQUUUUUUUYUUYUUUUUUUUUUUUUUO$ 
0.00000000000000., O 2500 50m YUO,UUUUYUUYUUUUUUUUUO 
OO0OOCOOOOOD0O0OD0O.,. OOO 1LOO0OO0.,. OOOOOO0UOOOOD., OOO 250m0 00 DOOU 
27%, 30%0 70 000000000. OUUU., OULU IL 
OO0OOCOOOOOO00O. OO0OOOOODOOOOOOOODOOOUOUOOOOUOOUO.,. OUOU 180 
O00000. OOCO0OO0O0COOCOCOCOODO0OOOO 100mg0 O0C000O0C00O0O., 0000D 
OHUUUUUUY 


UOUU:UOUUOUUUs;0U;UU0U:;duuo: OOo 
00000: Q945 00000:4A 0000 : 0253-2700 (2007) 04 - 444 - 08 


Production of Flavonoids in Cell Suspension Culture of 
Glycyrrhiza inflata (Leguminosae) 
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( College of Life Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China) 


Abstract: The cell biomass, flavonoids production and nutrients consumption were monitored to characterize the culture of 
progressive scale-up of Glycyrrhiza inflata . The maximum biomass, flavonoids production and the maximum specific growth 
rate in the culture of 250 and 500 mL flasks remain similar, but were significantly higher than that of 1000 mL flask .The 
three parameters in the culture of 1 000 mL flask were 27% , 30% , and 27% lower than that of 250 mL flask, respective- 
ly . The concentrates of phosphate, nitrate and ammonium in progressive scale-up flasks decreased similarly . Phosphate and 
nitrate were almost exhausted on day 10 and 18 in all flasks, respectively; while ammonium maintained about 100 mg/L till 
cells were harvested . The basic culture conditions needed to be further optimized for higher flavonoids production on a bio- 
reactor scale . 
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Glycyrrhiza inflata Bat . is a traditional Chinese bacterial activity (Fukai et al .2002) . 


medicine . One of the major compounds, flavonoids 
have significant anti-oxidation activity, antitumor activ- 
ity (Kanazawa et al . 2003), antihuman immunodefi- 
ciency virus activity (Hatano et al . 1988) and anti- 


Thus, the G. inflata plant has fallen short of sup- 
ply with an increasing demand for flavonoids . Plant cell 
culture is a useful method for the production of valuable 
secondary metabolites . 
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However, there were few studies on cell suspen- 
sion culture of G. inflata, and its nutrients consump- 
tion has not yet been systematically investigated . Cell 
growth and flavonoids biosynthesis are sensitive to en- 
vironmental conditions . Furthermore, scaling up the 
culture from flask to bioreactor is very difficult . Conse- 
quently, in the present study, the cell growth, fla- 
vonoids accumulation and nutrient consumption were 
investigated in scale-up flasks to understand the char- 
acteristic of G. inflata cell, which may be beneficial 


for scaling up in the bioreactor . 


Materials and Methods 

G. inflata cell were maintained in Murashige and Skoog 
(MS) culture medium containing 3% sucrose supplemented with 
2 ,4 -dichlorophen oxyacetic acid (2,4 -D, 0.5mg/L), naphtha- 
lene acetic acid (NAA, 0.5mg/L) and 6-benzyladenine (6-BA, 
0.5mg/L) . For experiments, cells were cultured at 25°C on a 
rotatory shaker (120 r/min) with 5% inoculum in 250, 500 mL 
and 1 L flasks with 70, 140 and 280 mL medium (pH 5.8), re- 
spectively . The cells were harvested by filtration, and dried at 
50°C to constant dry weight (DW) . The maximum specific 
growth rates were calculated by the formula: (X: - X:)‘/'(b - 
tı), where X, and X, were the DW of the cell at t and tı days 
during the exponential growth phase, respectively . 

Nitrate in the medium was determined according to Hecht & 
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1 mL dilute medium and 3 mL phosphate reagent (2.5% ammo- 
nium molybdaté 10% ascorbic acid water= 1: I 2) was placed 
in 45°C water for 20 min (Li, 1998) . 

The flavonoids were extracted with 30 volumes of ethanol/ 
water (70/30, v/v) by sonication for 1 h at 25°C . After centrifu- 
gation at 10 000 rpm for 6 min, the supernatant was extracted 
three times with EtOAc, then with 95% ethanol . The combina- 
tion of flavonoids in cells and medium was determined by color- 
imetry according to Zhang et al . (2001) . Rutin was used as a 
standard sample . 


Results and Discussion 

Cultured with a cycle of 22 days, the maximum 
biomass, flavonoids production and the maximum spe- 
cific growth rate of the cells all decreased with progres- 


sive scale-up flasks, and by 27% , 30% and 27% in 
1 L flasks compared to that in 250 mL flasks, respec- 


tively (Table 1) . But the differences were insignificant 
between 250 and 500 mL flasks ( P > 0.05), which 
was agreed with the observation in Catharanthus roseus 
cell suspension culture (Zheng et al . 1998) . Addit- 
ionally, a little foam was observed on the surface of the 


Table 1 Compare of the maximum biomass, flavonoids production and 
maximum specific growth rate in cell suspension culture of G. inflata in 
progressive scale-up flasks . Data with different superscript letters are sig- 


nificantly different (one-way ANOVA followed by a multiple comparison; 


ae : : a, b: P<0.05; B: P<0.01, n=3). 
Mohr (1990) . Salicylic acid- SO, (5%) was put into the me- 
F ; ; Maxi FI id Maxi ifi 
dium, 20 min later, 8% NaOH was added in . Then the absor- L AU NA i port error 
: 410 25°C : Flasks biomass production growth rate 
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: ; é 2 
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Fig .1 Time courses of phosphate, nitrate and ammonium consumption in cell suspension culture of G. inflata grown in MS medium 


E. © and @ represent for 250, 500 mL and 1L flasks, respectively . Each data indicated the means of three independent experiments . 
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1 L flasks in which the cells appeared brown and less 
healthy in the later stage of cultivation . Zheng et al . 
(1998) found that the oxygen mass transfer (K.a) in 
10 L bioreactor was significantly higher than that in 
flasks . Ten Hoopen (1994) reported that shear stress 
was the main reason making the cells brown .Thus, the 
decreased biomass of brown cell and flavonoids produc- 
tion in 1 L flasks might be due to shear stress and the 
decreased dissolved oxygen . 

The trends of phosphate, nitrate and ammonium 
consumption in progressive scale-up flasks were very 
similar that the nutrients all decreased sharply (Fig . 
1) . At the initial several days, the phosphate con- 
sumptions in 250, 500 mL and 1 L flasks were almost 
alike, but later it was the slowest in 1 L flasks . The 
phosphate in all flasks was almost exhausted on day 10 
at the logarithm phase, which was observed in many 
plants cell cultures (Shin et al . 2003) . Most plant 
cells utilize ammonium firstly and nitrate later (Shin et 
al .2003) .In the study, the ammonium consumption 
was faster than nitrate at the beginning of the cultiva- 
tion . Low concentrations of ammonium stimulate nitrate 
uptake and of nitrate inhibite ammonium uptake 
(Dortch, 1990) . Thus, the nitrate was almost run out 
of on day 18, while the ammonium still maintained 
about 100mg/L when the cells were harvested . Conse- 
quently, the main culture conditions needed to be fur- 
ther optimized for higher flavonoids production on a 
bioreactor scale . 
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